It has been stated that the male mouse retains both the Whitten effect (control of the oestrous cycle) and the Bruce effect (control of implantation) to some extent after castration (Bruce, 1959 (Bruce, , 1960 Parkes & Bruce, 1961 (Bruce, 1963) . In the tests reported here the castrated males and the females belonged to the P strain, the stud males to the TO strain.
It has been stated that the male mouse retains both the Whitten effect (control of the oestrous cycle) and the Bruce effect (control of implantation) to some extent after castration (Bruce, 1959 (Bruce, , 1960 Parkes & Bruce, 1961) . Subsequent observations failed to confirm either of these early claims. Further experiments on the relation between the gonads and pheromones have now been completed. The mice and the general procedure have been described elsewhere (Bruce, 1963) . In the tests reported here the castrated males and the females belonged to the P strain, the stud males to the TO strain.
Development ofpheromone activity
The capacity of the young male to inhibit implantation probably develops at about the same time as sexual maturity. Young males, aged between 3 and 4 weeks, failed to block pregnancy in females exposed to them alone (one male, one female) ; but five of the nineteen males used gave evidence of pheromone activity when examined again during the 5th week of age; and by 9 to 10 weeks of age, when eleven of them received further tests, 79 % of the females (fifteen out of nineteen) returned to oestrus.
The Whitten effect A defect in the design of the first experiment concerned with the oestrous cycle has become apparent. The females were initially housed in small groups, each with a castrated male; later they were combined in a single group after removal of the males (Parkes & Bruce, 1961, Fig. 2 ). This change of housing is sufficient to account for the suppression of oestrus which then occurred, as has now been shown by a control experiment in which the only difference was that no castrated males were present. A fall of 40 % in the incidence of oestrus was still recorded after the females had been put together (0\m=.\01>P>0\m=.\001).
To re-examine the effect of castrated males on the oestrous cycle, albino females were identified individually and put in groups in stock boxes. After 2 weeks, two empty small cages were put into each box and vaginal smears from all the females were examined daily. Later, a male was introduced into each cage (i.e. two males in each box.) The results are summarized in Table 1 .
The Whitten effect occurred only in females exposed to intact males. In those exposed to castrated males, even to castrated alien males (belonging to a different strain), the oestrous cycle was unchanged. 
The Bruce effect
Young males were castrated either at 4 weeks of age (before onset of pheromone activity), or at 8 weeks of age (shortly after puberty); for both these groups intact litter mates served as controls in concurrent tests; the females were exposed singly to permanent groups of three males (castrates or controls). Older males were castrated at about 8 months of age and females were exposed to them alone (one male, one female). The older males were tested for pheromone activity both before and after castration.
Castration of the young male before puberty prevented the development of pheromone activity. Castration after sexual maturity abolished the recently developed pheromone activity (Table 2) . A similar result followed castration of the older male (Table 3 ). Long established pheromone activity in the male is therefore as vulnerable to removal of the gonads as is recently-developed pheromone activity. The reason for the high proportion (26 %) of blocked pregnancies, after exposure to castrated males in the original tests (Bruce, 1959 (Bruce, , 1960 , remains obscure. But, while the identity of the pheromones responsible for the Whitten Unit, Harwell, to whom I also express my thanks.
